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Abstract  

Impurities in pharmaceuticals are a critical concern for the global healthcare industry due to their impact on 

drug quality, efficacy, and safety. This study discusses international methodologies for quantifying impurities 

such as residual solvents, inorganic substances, and organic contaminants in medicinal products. Compliance 

with national and international regulations necessitates the development of comprehensive impurity and purity 

profiles for pharmaceuticals. 

High-quality pharmaceuticals are essential for effective healthcare systems, as substandard drugs pose 

significant risks, including injury or mortality. Even minimal quantities of unwanted chemicals can 

compromise a drug's safety and efficacy. Pharmaceutical products are inherently dynamic; their physical and 

chemical properties may change between production and consumption, which underscores the importance of 

stringent quality assurance. Regulatory authorities worldwide are increasingly focused on ensuring 

pharmaceutical quality to address these concerns. 

Impurities in drugs can adversely affect their stability, shelf life, and safety. These unwanted substances—

whether organic, inorganic, or residual solvents—may arise during formulation, aging, or manufacturing 

processes. Despite careful measures, impurities are often introduced during the multi-step synthesis of active 

pharmaceutical ingredients (APIs). Common contaminants in APIs may result from raw materials, reaction 

intermediates, or degradation products. Managing and minimizing impurities is crucial to maintaining drug 

safety and efficacy, making pharmaceutical quality a top priority in healthcare. 
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1. INTRODUCTION:  

Facilitating the development of national 

greenhouse gas inventories with a focus on 

comprehensiveness and quality is a core objective 

of the IPCC good practice recommendations. To 

achieve this, the implementation of robust quality 

assurance and control (QA/QC) methodologies is 

strongly advised. These methodologies help ensure 

the reliability, consistency, and accuracy of data, 

providing a solid foundation for informed decision-

making on climate change mitigation and policy 

development.[1]  

The 1996 Revised IPCC Guidelines for National 

Greenhouse Gas Inventories align with best 

practices outlined in the IPCC guidance, 

emphasizing the importance of quality assurance 

and control (QA/QC) procedures. These best 

practices consider factors such as feasibility, 

acceptability, cost-effectiveness, prior experience, 

and potential for global applicability. The aim is to 

ensure transparency, consistency, comparability, 

precision, and reliability in national emissions 

inventory assessments. 

The QA/QC process involves evaluating data 

quality, identifying discrepancies, and assessing 

uncertainties in the inventory. Findings from this 

process may necessitate reassessing uncertainty 

calculations or inventories associated with specific 

source categories. If data quality does not meet 

expectations and cannot be improved within the 

current inventory timeframe, uncertainty estimates 

should be recalculated to reflect the limitations 

accurately. This iterative approach helps maintain 

the credibility and robustness of national 

greenhouse gas inventories, supporting informed 

policy and climate action decisions.[2]  

1.1 DEFINITION OF QA/QC 

The objective of quality control (QC) is to evaluate 

and maintain the quality of an inventory during its 

development by implementing a series of 

systematic and technical actions. These actions are 

designed to identify errors, inconsistencies, or 

omissions, ensuring that the data and 

methodologies used are accurate, consistent, and 

reliable. QC processes contribute to the overall 

integrity of the inventory, supporting its alignment 

with established standards and best practices. The 

QC system is intended to: 

I. Regular and systematic assessments are 

essential to verify the integrity, accuracy, 

and comprehensiveness of data. These 

evaluations ensure that all data inputs and 

processes adhere to established quality 

standards, identify discrepancies or gaps, 

and maintain consistency across the 

inventory. Such practices enhance the 

reliability and credibility of the final 

output, supporting informed decision-

making and compliance with regulatory or 

methodological requirements.  

II. Recognizing and rectifying inaccuracies 

and deficiencies is a critical component of 

quality control. By identifying errors, gaps, 

or inconsistencies in data or processes, 

corrective measures can be implemented 

promptly. This proactive approach ensures 

the accuracy, reliability, and completeness 

of the inventory, maintaining its alignment 
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with quality standards and improving 

overall data integrity.  

III. Documenting and preserving inventory 

materials while recording all quality control 

(QC) actions is essential to maintain 

transparency, traceability, and consistency 

throughout the inventory process. QC 

procedures involve verifying the accuracy 

of data collection and calculations and 

ensuring the implementation of approved, 

standardized emission control systems. Key 

QC actions include: 

 Accuracy Verification: Regular checks of 

data gathering processes and calculation 

methods to confirm precision. 

 Standardized Procedures: Adhering to 

established protocols and methodologies 

for emission estimations. 

 Documentation: Maintaining detailed 

records of all calculations, measurements, 

methodologies, and data sources for 

transparency and reproducibility. 

 Data Preservation: Safeguarding 

inventory materials to ensure long-term 

accessibility and protection from loss or 

damage. 

 Uncertainty Assessment: Continuously 

evaluating and updating uncertainty 

estimates to reflect the quality and 

reliability of the data. 

These procedures collectively reinforce the 

integrity of greenhouse gas inventories, creating a 

reliable foundation for policy development and 

climate action initiatives. Advanced tier quality 

control (QC) processes involve technical 

assessments of source categories, activity data, 

emission factors, and methodologies, ensuring a 

higher level of precision and reliability in the 

inventory. 

Quality assurance (QA) operations complement 

QC by incorporating systematic evaluations 

conducted by personnel independent of the 

inventory's compilation or development process. 

This independent review ensures objectivity and 

identifies areas for improvement. Once QC 

measures are implemented, the final inventory 

should undergo a comprehensive evaluation, 

preferably by impartial third parties. 

Such reviews serve multiple purposes: 

1. Verification of Data Accuracy: Ensuring 

the inventory reflects the most reliable 

estimates of emissions and sinks, consistent 

with current scientific understanding and 

available data. 

2. Assessment of Data Quality Compliance: 

Confirming that data quality requirements 

have been met throughout the inventory 

process. 

3. Validation of QC Programme Efficacy: 

Certifying that the implemented QC 

measures effectively address potential 

discrepancies and enhance inventory 

reliability. 

These practices collectively enhance transparency, 

consistency, and credibility, bolstering confidence 

in the inventory as a critical tool for climate-related 

decision-making and international reporting.[3]  
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1.2 TAKING INTO ACCOUNT PRACTICAL 

FACTORS WHEN CREATING A QA/QC 

SYSTEM 

The adoption of quality assurance and quality 

control (QA/QC) procedures requires careful 

allocation of time, resources, and expertise. When 

establishing a QA/QC system, key decisions must 

be made regarding the following aspects: 

1. Scope of the QA/QC System: 

Determine which processes, datasets, and 

components of the inventory will be subjected to 

QA/QC measures. 

2. Resources and Budget Allocation: 

Identify the financial, human, and technological 

resources needed to implement the QA/QC system 

effectively. 

3. Level of Expertise Required: 

Ensure that personnel involved in QA/QC have the 

necessary technical skills and knowledge to 

conduct thorough evaluations and analyses. 

4. Frequency of Reviews and Assessments: 

o Decide on the periodicity of QA/QC 

activities, balancing thoroughness 

with the available resources and 

timeline constraints. 

5. Methodologies and Tools: 

o Select appropriate methodologies, 

guidelines, and tools to conduct 

QA/QC processes in line with 

international best practices. 

6. Roles and Responsibilities: 

o Clearly define roles for individuals 

or teams responsible for carrying 

out QA/QC activities, ensuring 

accountability and independence 

where necessary. 

7. Documentation and Reporting: 

o Establish protocols for recording 

QA/QC activities and findings to 

ensure transparency and provide a 

reference for future assessments. 

8. Continuous Improvement Mechanisms: 

o Incorporate feedback loops to refine 

QA/QC processes and adapt to 

changes in scientific knowledge, 

regulations, or resource availability. 

These considerations are critical for building a 

robust QA/QC system that ensures the reliability, 

transparency, and effectiveness of greenhouse gas 

inventory processes. [4]  

1.3 QA AND QC COMPONENTS 

o When formulating a QA/QC system to monitor 

inventory compilation, the following principal 

considerations must be addressed: 

o Objectives of the QA/QC System: 

Clearly define the goals of the system, such as 

ensuring data accuracy, consistency, and 

reliability, while enhancing transparency and 

compliance with regulatory requirements. 

o Identification of Critical Components: 

Determine which stages of the inventory 

compilation process, such as data collection, 

emission factor selection, or calculation 

methodologies, require the most stringent 

QA/QC measures. 

o Compliance with Guidelines: 

Align the QA/QC system with international 

standards and best practices, such as the IPCC 

Good Practice Guidance, to ensure global 

comparability and credibility. 
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o Allocation of Resources: 

Assess the availability of time, personnel, 

technology, and budget required to implement 

and maintain the QA/QC system effectively. 

o Independence in QA Activities: 

Incorporate independent reviews or third-party 

assessments to avoid biases and enhance 

objectivity in the evaluation process. 

o Documentation and Traceability: 

Establish robust documentation protocols for 

all QA/QC activities, providing an auditable 

trail for all data sources, decisions, and 

corrective actions. 

o Flexibility and Adaptability: 

Design the QA/QC system to accommodate 

changes in methodologies, data sources, or 

regulatory frameworks. 

o Training and Expertise: 

Ensure that personnel involved in QA/QC 

activities have the requisite skills and access to 

training programs for continuous improvement. 

o Feedback and Improvement Mechanisms: 

Include mechanisms for evaluating the 

effectiveness of the QA/QC system itself and 

incorporating lessons learned into subsequent 

inventory cycles. 

o Stakeholder Engagement: 

Engage relevant stakeholders, including 

regulatory bodies, technical experts, and 

policymakers, to align QA/QC efforts with 

broader environmental and reporting goals. 

Addressing these considerations helps build a 

comprehensive QA/QC system that effectively 

monitors and supports inventory compilation, 

ensuring robust and reliable outcomes. 

 

1.4 Inventory Agency 

The inventory agency plays a central role in 

coordinating the quality assurance and quality 

control (QA/QC) operations of the national 

inventory. While the agency may delegate the 

responsibility of executing and documenting these 

QA/QC procedures to other agencies or 

organizations, it remains ultimately responsible for 

ensuring the quality and compliance of the entire 

inventory process. 

Key responsibilities of the inventory agency 

include: 

1.4.1 Coordination of QA/QC Operations: 

The agency must oversee all QA/QC activities, 

ensuring that they are carried out consistently and 

according to the established protocols. 

1.4.2 Delegation to Other Entities: 

The inventory agency may delegate specific tasks 

to other organizations but must ensure that these 

entities adhere to the same QA/QC standards and 

procedures. 

1.4.3 Compliance Oversight: 

It is the agency's responsibility to verify that all 

entities involved in the inventory process comply 

with the applicable QA/QC protocols and 

guidelines. 

1.4.4 Development and Implementation of 

QA/QC Strategy: 

The inventory agency must design and implement 

a comprehensive QA/QC strategy, tailored to the 

specific needs and goals of the inventory process. 

1.4.5 Designation of QA/QC Coordinator: 

It is advisable for the inventory agency to appoint a 

dedicated QA/QC coordinator to manage the day-

to-day activities of the QA/QC program. This 

coordinator ensures the program's objectives are 
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met and serves as the point of contact for all 

QA/QC-related matters. 

By taking these steps, the inventory agency ensures 

that the national inventory is accurate, transparent, 

and in compliance with international standards, 

contributing to the reliability of greenhouse gas 

reporting and decision-making processes. 

1.5 QA/QC PLANS 

Formulating a robust QA/QC strategy is crucial as 

it forms the foundation of a QA/QC system, 

ensuring the integrity and reliability of greenhouse 

gas inventories. The strategy must outline the 

specific QA/QC actions to be undertaken, along 

with a detailed timeframe that aligns with the 

inventory preparation process, from the start to the 

completion of each year. Key components of a 

QA/QC plan should include: 

1.5.1 Identification of QA/QC Actions: 

Clearly define the specific actions that will be 

taken at each stage of the inventory process to 

ensure data accuracy, consistency, and reliability. 

1.5.2 Timeframe and Schedule: 

Develop a timeline for executing QA/QC 

activities, ensuring they are integrated into the 

overall inventory preparation schedule. This should 

cover the full inventory cycle, with set deadlines 

for each action. 

1.5.3 Protocols for Evaluation: 

Establish standardized protocols for evaluating 

each source type, including procedures for data 

collection, emission factor calculation, and 

methodology verification. 

1.5.4 Internal Documentation and Review: 

The QA/QC plan serves as an internal document to 

guide the planning, organization, and execution of 

QA/QC operations. Once established, it can be 

referenced during subsequent inventory 

preparations, or revised as necessary in response to 

process changes or feedback from independent 

reviewers. 

1.5.5 External Evaluation: 

The QA/QC plan must be open to external 

evaluation to ensure transparency and 

accountability. This allows third parties, such as 

independent experts or regulatory bodies, to review 

the plan’s effectiveness and suggest improvements. 

1.5.6 Incorporation of International Standards: 

To strengthen the QA/QC strategy, the inventory 

agency may refer to established international 

standards, such as the ISO 9000 series, which 

provides guidance on quality management systems. 

While these standards are not specifically designed 

for emissions inventories, they offer useful 

frameworks for organizing and implementing 

QA/QC processes. 

In some countries, the adoption of ISO 9000 

standards has helped structure QA/QC operations, 

although these standards should be adapted to the 

specific needs of emissions inventories. A well-

structured QA/QC plan ensures that the inventory 

process is rigorous, reliable, and in compliance 

with international best practices, ultimately 

enhancing the credibility of greenhouse gas 

reporting.[5] 

1.6 QA PROCEDURE  

An objective assessment is a cornerstone of 

effective quality assurance (QA) procedures, as it 

helps evaluate the overall quality of the inventory 

and identifies areas where improvements can be 

made. This assessment can be performed on the 
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entire inventory or on specific segments to target 

particular areas that may require attention. 

QA approaches are implemented alongside Tier 1 

and Tier 2 quality control (QC) measures to ensure 

that the inventory is both comprehensive and 

reliable. The primary goal of QA implementation 

is to include impartial reviewers who are not 

involved in the inventory's development, thereby 

ensuring unbiased and objective feedback. It is 

considered best practice to involve external 

reviewers, such as specialists from independent 

organizations or national and international experts 

who have no direct involvement with the creation 

of the national inventory. 

In cases where external reviewers are unavailable, 

personnel from other sections of the inventory 

agency—who are not involved in the specific 

inventory under review—may also perform QA 

tasks, ensuring a degree of independence in the 

review process. 

For effective QA, inventory agencies should 

conduct an expert peer review (Tier 1 QA) prior to 

submitting the inventory. This review helps 

identify errors and necessary corrections, 

improving the overall quality before the inventory 

is finalized. Ideally, this review should cover all 

source categories. However, due to time and 

resource constraints, it may not always be feasible 

to conduct a full review of every category. In such 

cases, priority should be given to critical source 

categories and those that have undergone 

significant changes in data or methodology. 

To further enhance the QA process, inventory 

agencies may choose to implement more extensive 

audits, peer reviews, or a combination of both as 

supplementary (Tier 2) quality assurance measures. 

These comprehensive assessments provide an 

additional layer of scrutiny, ensuring that the 

inventory is as accurate and reliable as possible 

before submission.[6] 

1.7 QUALITY ASSURANCE REVIEW 

PROCESS 

The Quality Assurance Review (QAR) approach is 

a structured method designed to ensure a 

comprehensive assessment of inventories in line 

with international standards. It incorporates four 

standard phases: planning, execution, reporting, 

and follow-up. Each phase plays a critical role in 

ensuring the integrity and effectiveness of the 

inventory review process. 

1.7.1 Planning: 

The first phase involves defining the scope, 

objectives, and methodologies of the review. It 

includes selecting the areas or source categories to 

be assessed, establishing timelines, and identifying 

the resources needed. Clear guidelines and criteria 

for the review process are developed to align with 

international standards and best practices. 

1.7.2 Execution: 

During the execution phase, the actual review is 

carried out. This phase involves the detailed 

examination of the inventory data, methodologies, 

and quality control measures in place. Independent 

reviewers, preferably external or unbiased 

specialists, assess the data accuracy, consistency, 

and adherence to established protocols. The 

reviewers also identify any potential gaps, errors, 

or areas requiring improvement. 
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1.7.3 Reporting: 

After completing the review, the findings are 

compiled into a comprehensive report. This report 

highlights key observations, identifies errors or 

discrepancies, and provides recommendations for 

corrective actions. The report serves as a crucial 

document for improving the quality and 

transparency of the inventory, ensuring that it 

meets national and international reporting 

standards. 

1.7.4 Follow-up: 

The follow-up phase involves implementing the 

recommendations from the review. This may 

include making necessary adjustments to the data, 

methodologies, or quality assurance procedures. 

The inventory agency ensures that all corrective 

actions are addressed and that any identified issues 

are resolved in a timely manner. The follow-up 

phase is essential for continuous improvement, 

helping to enhance the accuracy and reliability of 

future inventories. 

By adhering to these four phases, the QAR 

approach ensures a systematic and thorough 

evaluation process, promoting the transparency, 

accuracy, and reliability of national inventories in 

compliance with international standards.[7] 

1.8 ASSURANCE EXAMINE THE PROCESS 

METHODOLOGY: 

During a Quality Assurance Review (QAR), 

several techniques and methodologies can be 

employed to ensure a thorough and effective 

evaluation of the inventory. These methodologies 

focus on verifying data quality, identifying errors 

or inconsistencies, and ensuring adherence to 

international standards. Below are some commonly 

used techniques: 

1.8.1 Document Review 

Involves a thorough examination of all 

documentation related to the inventory, including 

data sources, calculation methods, emission 

factors, and quality control procedures. 

To ensure that the inventory is well-documented, 

transparent, and follows established protocols. This 

helps identify any discrepancies or deviations from 

expected practices. 

1.8.2 Data Verification and Cross-Checking 

Involves validating the data by comparing it with 

external or independent sources. This can include 

cross-checking emissions data, source activity 

data, and emission factors with established 

standards, historical data, or data from other 

countries. To verify the accuracy and reliability of 

the data and ensure consistency across different 

data points. 

1.8.3. Statistical Analysis 

Employs statistical methods, such as regression 

analysis or data variance analysis, to identify 

unusual trends, outliers, or inconsistencies in the 

data. 

To detect any irregularities or anomalies that might 

indicate errors in data collection, calculations, or 

methodology. 

1.8.4. Expert Review and Peer Review 

Involves engaging experts, preferably independent 

or external reviewers, who have knowledge of 

emissions inventories and methodologies. These 

experts assess the inventory's approach, data 

quality, and overall credibility. To ensure an 

unbiased and professional evaluation of the 

inventory's accuracy, reliability, and adherence to 

international standards. 
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1.8.5. Sensitivity Analysis 

Involves testing how sensitive the results are to 

changes in certain key variables or assumptions, 

such as emission factors, activity data, or 

methodologies. 

To understand the robustness of the inventory and 

to identify which parameters most significantly 

affect the final results. This helps in assessing the 

uncertainty associated with the inventory. 

1.8.6. Uncertainty Assessment 

Involves calculating the level of uncertainty in the 

inventory results based on known data quality 

limitations and variability. This can be done using 

Monte Carlo simulations, propagation of error 

techniques, or expert judgment. 

To quantify the uncertainty associated with the 

inventory and help prioritize areas for 

improvement. 

1.8.7. Comparative Analysis 

Compares the inventory against previous 

inventories or against inventories from other 

countries or regions, especially those with similar 

emission profiles or methodologies. 

To detect any significant changes or discrepancies 

over time and ensure consistency with historical 

data or international benchmarks. 

1.8.8. Traceability and Documentation Review 

Ensures that all data, assumptions, calculations, 

and methodologies are traceable to their original 

sources. It includes reviewing the metadata 

associated with the data. 

To ensure transparency, accountability, and the 

ability to track the origins of each data point, 

methodology, and calculation used in the 

inventory. 

 

1.8.9. Review of Quality Control Procedures 

Analyzes the effectiveness of the inventory’s 

quality control measures, including checks for data 

consistency, accuracy, and completeness 

throughout the inventory preparation process. 

To identify any gaps in quality control that could 

affect the inventory's reliability and to recommend 

improvements. 

1.8.10. Risk-Based Approach 

Focuses on areas of the inventory that present the 

highest risk of inaccuracies or uncertainties. This 

involves prioritizing critical source categories or 

areas where significant changes have occurred in 

data or methodology. 

To ensure that the most crucial and sensitive parts 

of the inventory are thoroughly reviewed and 

assessed. 

1.8.11. Feedback Mechanisms 

Establishes channels for feedback from internal 

staff, stakeholders, or external reviewers regarding 

the inventory's quality and areas for improvement. 

To promote continuous improvement by using 

feedback to refine data collection, analysis, and 

reporting processes. 

1.8.12. Use of Checklists and Protocols 

Utilizes standardized checklists and evaluation 

protocols based on international guidelines to 

ensure all necessary QA/QC steps are followed. 

To maintain consistency and thoroughness in the 

review process, ensuring all critical aspects of the 

inventory are evaluated. 

By applying these techniques and methodologies 

during a Quality Assurance Review, the inventory 

can be systematically assessed for accuracy, 

transparency, and adherence to international 
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standards, ensuring reliable and high-quality 

results for policymaking and reporting.[8] 

1.9 ISO AS A SYSTEM FOR MANAGING 

DATA QUALITY: 

The International Organization for Standardization 

(ISO) series program provides standards for data 

recording and audits as part of a quality 

management system. [9] Numerous ideas within the 

ISO series can ensure the establishment of a high-

quality inventory, while not being explicitly 

designed for the collecting of emissions data. 

These documents may serve as a valuable resource 

for inventory agencies developing QA/QC plans 

for greenhouse gas inventories.  

Some nations, such as the Netherlands and the 

United Kingdom, have included certain IS 

standards into their data management and 

inventory development protocols. [10] 

Sources may be augmented by the subsequent ISO 

series standards and guidance.  

Sources may be augmented by the subsequent ISO 

series standards and guidance.  

ISO 9004-1: General quality standards for 

establishing a quality system  

ISO 9004-4: Guidelines for employing data 

collecting and analysis tools and techniques to 

facilitate continuous quality improvement inside 

the organization.[11] 

Sources may be augmented by the subsequent ISO 

series standards and guidance.  

Sources may be augmented by the subsequent ISO 

series standards and guidance.  

ISO 9004-1: General quality standards for 

establishing a quality system  

ISO 9004-4: Guidelines for employing data 

collecting and analysis tools and techniques to 

facilitate continuous quality improvement inside 

the organization. [12] 

CONCLUSION: - 

The conversation illustrates that quality assurance 

is integral to every department within the 

pharmaceutical business and is essential for 

enhancing departmental operations. Quality 

assurance is fundamental and considered the 

cornerstone of the pharmaceutical industry. Quality 

Assurance prioritizes client satisfaction and 

adheres to regulations set forth by the government. 

The thalidomide incident, which transpired long 

ago, exemplifies a significant failure in quality 

control during the clinical trial phase, leading to a 

catastrophic outcome that caused teratogenicity 

(Phocomelia).  

The medicine was originally developed to alleviate 

morning sickness in pregnant women. An adverse 

history has emerged from inadequate analysis and 

quality control, clearly illustrating the essential 

role of quality assurance in pharmaceutical 

manufacture. Quality assurance is not just utilized 

or valued in the pharmaceutical business; instead, 

it is underscored across all industrial sectors 

relevant to various facets of life.  

As consumers are the principal source of profit and 

revenue across all sectors, it was asserted that 

Quality Assurance functions based on their 

pleasure. The product will significantly fail in the 

industry if it lacks essential features. [13] Every 

facet of an interconnected enterprise bears a 

responsibility for quality assurance (QA), which 

may manifest through several departments "under 

their umbrella" to enhance effectiveness and 

elevate quality standards utilizing all available 

tools and procedures.  

http://www.ijcrt.org/


www.ijcrt.org                                                 © 2024 IJCRT | Volume 12, Issue 12 December 2024 | ISSN: 2320-2882 

IJCRT2412769 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org g966 
 

REFERENCES: - 

1. The 1997 report by the Intergovernmental Panel 

on Climate Change (IPCC). IPCC's 1996 Updated 

National Greenhouse Gas Inventory Guidelines, 

Volumes 1, 2, and 3. Paris, France: 

IPCC/OECD/IEA, J.T. Houghton et al. 

2. International Federation of Accountants, 

Handbook of International Auditing, Assurance, 

and Ethics Pronouncements, March 2008. 

3. Analytica chimica acta, 2009; 642(1): 222-227; 

Rodionova, O. Y., Sokovikov, Y. V., & 

Pomerantsev, A. L. Quality control of packed raw 

materials in pharmaceutical business. 

4. A Handbook on Quality Assurance in Financial 

Auditing, IDI-ASOSAI, 2009. 

5. IDI-ASOSAI, 2011 Handbook on Quality 

Assurance in Performance Auditing.  

6. Guidelines on effective clinical laboratory 

practice: bridge operations between research and 

clinical research laboratories Ezzelle, J., 

Rodriguez-Chavez, I. R., Darden, J. M., Stirewalt, 

M., Kunwar, N., Hitchcock, R., & D’Souza, M. P. 

2008; 46(1): 18–29; Journal of Pharmaceutical and 

Biomedical Analysis. 

7.setup-qa-process 

(https://www.browserstack.com/guide). 

8. Cockburn, I. M. The evolving pharmaceutical 

industry's structure. Health Affairs, 2004; 23(1): 

10–22. 

9. ISO (1994), the International Organization for 

Standardization. Determining the Performance 

Characteristics of Measurement Methods and Air 

Quality. ISO 9196: 1994. Geneva, Switzerland's 

ISO. 

10. IDI-AFROSAI-E, Quality Assurance 

Handbook, 2007. 

11. "Quality Management Systems – 

Requirements" (EN ISO 9001: 2000), released in 

December 2000.  

12. IDI-ASOSAI, 2011 Handbook on Quality 

Assurance in Performance Auditing. 

13. Henderson, R., Orsenigo, L., & Pisano, G. P. 

The pharmaceutical sector and the molecular 

biology revolution: interplay between 

organizational, institutional, and scientific 

transformation. Industrial Leadership Sources: An 

Examination of Seven Industries, 1999, 267-311. 

 

 

 

 

 

http://www.ijcrt.org/

